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Abstract. “Two Egyptian male patients with sand fly fever-Naples virus infection are
presented. The virus was isolated from one patient while both patients had diagnostic rises
r in indirect fluorescent antibody titers to the virus. The viral isolate, SFN 85055, grows to
much higher titers and plaques more efficiently than the prototvpe sand ﬂv fever Naples

virus and should facilitate work with this virus.

In Egypt our knowledge of sand fly fever-Na-
ples (SFN)' infection is based upon a limited
number of investigations over the past 35 years.
Taylor® obtained 2 isolates in 1952-1953 from
patients with fever and myalgia. and Schmidt et
al.’ obtained SFN virus isolates from sand flies
in 1959. In sera collected in Egypt from 1960~
1963. Tesh et al.* found 23% prevalence of SFN
virus antibodies detected by plaque reduction
neutralization test (PRNT). Schmidt et al.* re-
corded an 11% neutralizing antibody prevalence
in adult residents of metropolitan Cairo; Dar-
wish and Hoogstraal.® applying the complement
fixation (CF) test to human sera collected from
Shargiya in 1976. found a frequency of 6%.

In two other countries in the Mediterranean
basin. Greece and Italy. SFN infection preva-
lence has decreased coincidentally with the post-
World War II antimalarial campaign which uti-
lized extensive amounts of insecticide.” * Since
similar antimalaral measures were also widely
utilized in Egypt in the 1950s and 1960s." a sim-
ilar decrease of SFN infection may have oc-
curred.

We diagnosed SFN infection in 2 male Egyp-
tians with nonspecific fever and myalgia. A strain
of SFN virus was isolated. demonstrating the
persistence of SFN infection in Egypt. The isolate
is technically easier 10 work with than the pro-
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totype SFN virus and may simplify further in-
vestigations of phlebotomus or sand fly fevers.

MATERIALS AND METHODS
Virus isolation

Acute sera were inoculated onto Vero (Ce-
reopithecus aethiops kidney) clone E-6 and BHK
(baby hamster kidney: Mesocricetus auratus)
clone-15 and C6/36 dedes albopictus cell lines.
Mammalian cell lines were blind-passed once af-
ter 10 days. All cultures of C6/36 cells and those
of mammalian cell lines with CPE were screened
by an indirect fluorescent antibody (IFA) method
against a panel of antisera 10 viruses known to
occur in the Mediterranean and North African
region, including sand fly fever-Sicilian virus,
SFN virus, Rift Valley fever (RVF) virus, Tos-
cana (TOS) virus. and West Nile virus (WNV).

Serology

IFA test. IFA tests were performed on acute
and convalescent sera.® Sera were examined for
IgM and IgG by a modification of the method
of Wulff and Johnson.'® Sera containing IgM an-
tibodies were screened for rheumatoid factor by
tube dilution. '

Plaque reduction neutralization test. Plaque re-
duction neutralization tests were carried out in
Vero cells according to Earley et al.'* and Webb
et al.'* except that sera were not heat inactivated
and the incubation of sera and virus was carried
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TABLE |
Cross-neutralization of sand flv fever- Naples 1 SFN) virus, Toscana (TOS) virus. and Rift Valley fever (RVF) virus

Virus
ANBSera 10 virus SEN aSU5S SFN prototype TOS ISS.Phi 3 RVE ZH sui
SFN 8505S 1.280* 320 160 ~10
SFN prototype 5.120 320 160 <10
TOS ISS.Phi.3 5.120 80 >10.240 <10
RVF ZH 501 <10 <10 <10 5.120

* Tawer a1 which = 80% of plaques were Deutralized

out overnight at 4°C. SFN (prototype) and TOS
(ISS.Phl.3) viruses were obtained from R. B. Tesh.
Yale Arbovirus Research Unit (YARU). New
Haven. Connecticut. RVF (ZH 501) virus was
obtained from J. M. Meegan, United States Army
Medical Research Institute of Infectious Dis-
cases (USAMRIID), Ft. Detrick. Frederick.
Marvland.'*

Patients

The patients described in this report are part
of a larger study reported by Darwish et al.’* in
which 55 patients with fever and myalgia ad-
mitted to the imbaba Fever Hospital (IFH). Giza
(near Cairo), Egypt. were screened for arboviral
discase. Patients were of either sex and older than
10 vears.

RESULTS
Case 1

A 29-year-old male laborer with no previous
trave! from his town, Abu Alghet. in Qalubyia
Governorate (25 km north of Cairo) experienced
a sudden onset of fever. chills, and myalgia ac-
companied by headache. back pain, malaise, and
muscle weakness, Within | day of the onset of
symptoms, he was admitted to the IFH where
an acute blood sample was taken for viral iso-
lation and serology. The patient had an oral tem-
perature of 39°C. Fever resolved over 3 10 4 days.

Case 2

A 28-year-old male farmer residing in Azbat
Abu Alters, Menufyia Governorate (50 km
northeast of Cairo) experienced fever, chills, and
myalgia accompanied by malaise, weakness, and
headache. Three days later, he was admitted to

the IFH with a low grade fever which resolved
after 2 days.

Virus isolation and serology

SFN (85055) virus was isolated in Vero E-6
cells from the acute blood sample from Case 1.
The isolate was identified serologically by 1FA
at the U.S. Naval Medical Research Unit No. 3
and was neutralized by reference Naples virus
antisera at YARU (R. B. Tesh, personal com-
munication). In addition. cross-neutralization of
the isolate performed at USAMRIID demon-
strated its identity with the prototype SFN virus
(Table 1). Also in Case 1. there was a diagnostic
risc in antibody titer between the acute serum
obtained one day following the onset of fever
when there was no detectable IFA and a con-
valescent serum obtained 12 days later (I1gG-
AM=64. 1gG = 32, 1gM = 8). Eight months
following infection. neither IgG nor 1gM anti-
bodies 10 SFN virus were detected by IFA test.

In Case 2, no virus was isolated from serum
collected 4 days following the onset of fever:
however, there was a diagnostic rise in IFA be-
tween acute serum obtained 4 days following fe-
ver (IgG'A'M = 32, 1gG = 16. IgM = 32) and
convalescent serum obtained 11 days later (IgG
A'M = 256, 1gG = 64. IgM = 32). Eight months
later, IgG to SFN virus was still present (1gG =
16), but igM was not detected. Rheumatoid fac-
tor was not detected in either case.

Virus characteristics

SFN (85055) virus grows readily in Vero cells
and plaques more readily and reproducibly than
with the prototype SFN virus. In our hands. SFN
(85055) virus produced clear and distinct 2-4
mm diameter plaques in Vero cells within 4-5
days as compared to pinpoint plaques by SFN
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(prototype) virus. After 4 days. SFN (85055) vi-
rus produced 10’ PFU/ml in Vero cell cultures
while the prototype virus produced only 10* PFU/
ml.

Both homologous and heterologous neutrali-
zation tests gave higher titers with SFN (85055)
virus than with the prototype (Table !). Indeed.
endpoint titers for antisera to SFN (85055) virus
and prototype SFN virus were 1,280 and 5,120,
respectively, when SFN (85055) virus is used as
the challenge virus, while it was only 320 for SFN
(prototype) virus.

DISCUSSION

This report confirms that SFN virus continues
to be transmitted in the general Cairo region de-
spite insecticide use. This is the same area from
which Taylor? isolated SFN virus from humans
30 years ago. SFN virus induces a transient, non-
specific fever with myalgia. SFN viremia is tran-
sient and is not detectable after the second or
third day of fever.'¢ Indeed. we were unable 1o
isolate the virus from blood taken 4 days after
the onset of fever. Patients with similar clinical
presentations in Egypt are often diagnosed as
having an “influenza-like” viral syndrome. In
accordance with the findings of this report, phy-
sicians practicing in Egypt or attending travelers
returning from Egypt should consider infections
with arboviruses including SFN virus in patients
presenting with nonspecific symptoms such as
fever and myalgia.

We were surprised by the absence of detectable
IFA to SFN virus in serum collected 8 months
after the infection in one of the patients. Simi-
larly. both Taylor® and Sabin'* remarked on the
rapid waning of CF antibodies to this virus.

Identity of the isolate 85055 virus with SFN
prototype virus is demonstrated by the cross-
neutralization reaction in Table 1. The isolate is
more efficiently neutralized by antisera to 3 of
the tested members of the phlebotomus sero-
group (85055, prototype SFN virus. and TOS
ISS.Phl.3). However, there does seem 10 be a
dissimilarity of the reaction pattern between
85055 and SFN (prototype) virus in the one-way
cross with TOS antiserum. One possible expla-
nation is that SFN (85055) and TOS viruses may
share epitopes associated with neutralization that
SFN (prototype) virus lacks.

The technical ease in culturing SFN (85055)
virus greatly facilitates serological testing for SFN

virus infection. We suggest that with additional
experience. SFN (85055) virus could be used in
diagnostic virology laboratories in order to tech-
nically simplify testing and possibly improve di-
agnostic sensitivity.

ACKNOWLEDGMENTS

This work was supported jointly by the re-
gional project *“‘Epidemioiogy and Control of Ar-
thropod-Bome Diseases in Egypt” NO1 Al 22667
NIAID-NIH/USAID between the Research and
Training Center on Vectors of Diseases, Ain
Shams University, Cairo, Egypt, and the Na-
tional Institute of Allergy and Infectious Dis-
eases. National Institutes of Health. Bethesda.
Maryland. and by the U.S. Navy Medical Re-
search and Development Command. NMC,
NCR. Bethesda, Maryland, Work Unit No.
3M161102BS10-AA421 and 3M162770-A870-
AQI126.

REFERENCES

1. Karabatsos, N.. (ed.). 1985. [International Cata-
logue of Arboviruses Including Certain Other Vi-
ruses of Vertebrates, Third edition. American
Society of Tropical Medicine and Hygiene, San
Antonio, Texas. p. 85.

2. Taylor, R. M., 1958. Phlebotomus (sandfly) fever
in the Middle East. Proc. 6th Inil. Congr. Trop.
Med. Malar., S: 149-158.

3. Schmidt, J. R.. Schmidt. M. L.. and McWilliams,
J. G., 1960. Isolation of phiebotomus fever vi-
rus from Phlehotomus papatasi. Am. J. Trop.
Med. Hyg.. 9: 450-454.

4. Tesh.R. B.. Peralta, P. H.. Shope. R. E.. Chaniotes.
B. N.. and Johnson. K. M., 1975. Antigenic
relationships among phiebotomus fever group
arboviruses and their implications for the epi-
demiology of sandfly fever. Am. J. Trop. Med.
Hyg., 24 135-144.

S. Schmidt. J. R.. Schmidt. M. L., and Said, M. L.,
1971. Phlebotomus fever in Egypt. Isolation of
Phlebotomus fever viruses from Phlebotomus
papatasi. Am.J. Trop. Med. Hyg.. 20: 483-490.

6. Darwish, M. A.. and Hoogstraal, H., 1981. Ar-
haviruses infecting humans and lower animals
in Egypt: A review of thirty years of research.
J. Egypt Publ. Hith. Assoc., 56: 1-112.

7. Tesh. R. B., and Papaevangelou, G., 1977. Effect
of in.ecticide spraying for malarial controf on
the incidence of sandfly fever in Athens, Greece.
Am. J. Trop. Med. Hyg.. 26: 163-166.

8. Nicolette, L., Verani, P., Ciufolini, M. G., Loper.
M. C., and Zampetti, P., 1980. Studies on Phle-
botomus-transmitted viruses in Italy: I1. Sero-
logical status of human beings. Pages 203-208
in J. Vensenjak-Hirjan, ed., Arboviruses in the



T —

L P A S P % W) b e . b i embama e .

196 FEINSOD ET AL.

Mediterranean Countries. Gustav Fisher Verlag.
Stutigart.

9. Riggs. J. L.. 1979. Immunofluorescent staining.
Pages 141-151 in E. H. Lennette and N. ).
Schmidt. eds., Diagnostic Procedures for Viral,
Rickettsial and Chlamydial Infeciions. Ameri-
can Public Health Association. Washington, DC.

10. Wulfl. H.. and Johnson. K. M., 1979. Immuno-
globulin M and G responses measured by im-
munofluorescence in patients with Lassa or
Marburg virus infections. Bull. W H.O. 57:
631-635.

. Singer. J. M., and Plowz. C, M., 1956. The latex
fixation test. 1. Application to the serologicaf
diagnosis of theumatoid arthritis. 4m. J. Med.,
21 888-892.

. Earley. E.. Peralta. P. H.. and Johnson. K. M.,
1967. A plaque neutralization method for ar-
boviruses. Proc. Soc. Exp. Biol. Med., 125: 741-
747.

tJ

13. Webb, P. A_, Johnson. K. M.. and MacKenzic. R.
B.. 1969. The measurement of specific anti-
bodies in Bolivian hemorrhagic fever by neu-
tralization of virus plaques. Proc. Soc. Exp. Biol.
Med., 130: 1013-1019.

14, Meegan. J. M., 1979. The Rift Valley fever epi-
zootic in Egypt 1977-78. 1. Description of the
epizootic and virological studies. 7Trans. R. Soc.
Trop. Med. Hyg.. 73: 618-623.

15. Darwish. M. A_, Feinsod. F. M., Scott, R. McN..
Ksiazek. T. G., Botros. B. A. M., Farrag. 1. H..
Tahir. B. A.. and El Said. S.. 1987. Arboviral
causes of nonspecific fever and myalgiain a fever
hospital patient population in Cairo. Egypt.
Trans. R. Soc. Trop. Med. Hyg.: (In press).

16. Sabin. A.B..1955. Recentadvancesinour knowl-
edge of dengue and sandfly fever. Am. J. Trop.
Med Hyg., 4:198-207.

e e e e e \

CACZeLu ror

Phes e A

, DT T !
Uozor e '
Juoo

b o e o




S T

w0

ANCLASSIFIED

SECURITY CLASSIFICATION OF THIS BAGE

oo m——

1a. REPORT SECURITY CLASSIFICATION 1b RESTRICTIVE MARKINGS
UNCLASSIFIED

2a. SECUR'™Y CLASSIFICATION AUTHORITY 3 OISTRIBUTION/ AVAILABILITY OF REPORT

REPORT DOCUMENTATION PAGE

Approved for public release;

2b DECLASSIFICATION / DOWNGRADING SCHEDULE Distribution is unlimited

| T Ty Ty r
4. PERFORMING ORGANIZATION REPORT NUMBER(S) 5 MONITORING ORGANIZATION REPORT NUMBER(S)
15/88
6a NAME OF PERFORMING ORGANIZATION 6b OFFICE SYMBOL | 7a NAMc OF MONITORING ORGANIZATION )
U.S. Naval Medical Research (If appficable) Research and Training Center on Vectors ~f
Unit No.3 ggnuprmpmzscm Diseases, Ain Shams University, Cairo, Egyp$
6¢. ADDRESS (City, State, and ZIP Code) 7b. ADDRESS (City, State, and 2IP Code) and the National

Institute of Allergy and Infectious Diseaseq

F N Y. -
PO New York 09527-1600 National Institutes of Health, Bethesda, MD

8a. NAME OF FUNDING . SPONSORING 8b OFFICE SYMBOL |9 PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
ORGANIZATION Navel Medical (If applicable)
NOl AI22667 NIAID-NIH/USAID
Research and Development Command ESYI‘LEDRSCHDEV /
8c. ADDRESS (City, State, and ZIP Code) 10. SOURCE GF FUNDING NUMBERS
i i i i PROGRAM PROJECT TASK WORK UNIT
Naval Medical Command, National Capital Region ELEMENT NO NG 3M16110-| NG ACCESSION NO
Bethesda, MD 20814-5044 611022 & - DA301546 &
6277 Bo1008edn| Ar s AQ N
A3Q100L

11 TITLE (include Security Classification)
Sand Fly Fever-Naples Infection in Egypt. (UNCLASSIFIED)

13a. TYPE OF REPORT 13b TIME COVERED 14. DATE OF REPORT (Year, Month, Day} |15 PAGE COUNT
FROM ro 1987, Febryary, 2 4

12 PERSONAL AUTHOR(S) Feinsod, F.M.*, Ksiazek, T.G., Scott, R.McN., Soliman, A.K., Farrag, I.H.+,

16 SUPPLEMENTARY NOTATION
Published in: Am. J. Trop. Med. Hyg., 37(1):193-196, 1987; Acc. No. 1496.

17 COSATI CODES 18 SUBJECT TERMS (Continue on reverse if necessary and identify by block number)

FIELD GROUP SUB-GROUP Virus; Sandfly Fever-Naples; Infection; Egypt.

19 ABSTRACT (Continue on reverse if necessary and identify by block number)

Two Egyptian male patients with sand fly fever-Naplaes virus infection are presented. The
virus was isolated from one patient while both patients had diagnostic rises in indirect
fluorescent antibody titers to the virus. The viral isolate, SFN 85055, grows to much higher
titers and plaques more efficiently than the prototype sand fly fever-Naples virus and should
facilitate work with this virus.

* Epidemiology and Biometry Section, MICP, National Institute of Allergy and Infectious
Diseases, NIH, Bethesda, MD

+ Ministry of Health, Cairo, Egypt

§ U.S. Army Medical Research Institute of Infectious Diseases, Fort Detrick, Frederick, MD

4 Ain Shams University Research and Training Center on Vectors of Diseases, Cairo, Egypt.

223 NAME OF RESPONSIBLE INDIVIDUAL 22b TELEPHONE (Include Area Code) | 22c. OFFICE SYMBOL

20 DISTRIBUTION / AVAILABILITY OF ABSTRACT 21 ABSTRACT SECURITY CLASSIFICATION
(@ UNCLASSIFIEO/UNLIMITED (] SAME AS RPT [ DTIC USERS UNCLASSIFIED

24-202-820727 R.P.B.

DD FORM 1473, 8a mar 83 APR edition may be used until exhausted SECURITY CLASSIFICATION OF THIS PAGE
All other editions are obsolete

% U.5 Governmenrt Printing Office: 1908—807.044

UNCLASSIFIED




